The size of the largl'st endotracheal tube that could be genth' introduced in :21-! children under the age of six \ears was recorded. The correlation 'vvith age, weight, height and surface area was similar to that recorded in pre\'ious studies hy Chodoff and Helrich (I !jfji) and Butz (HW8) . ~ 0 significant differences in correlation coeffi-cients· were found between males and females or between t hose less than one year and those more than one year of age. Th(' size recorded was usuall~' two sizes larger than that which was chosen for use during the ensuing anaesthesia. There was a Ye[\' striking variation in the largest tube to fit in relation to the age and size of these children. The data presented are unlikeh' to alter the criteria for selection of endotra(=heal tube sizes in clinical practice, nor to make it eas." to define slllall degrees of abnormal narrowing.
Experienced anaesthetists have little difficulty in choosing suitable sizes of endotracheal tubes to use during anaesthesia. Chodoff and Helrich (1967) recorded the sizes of the largest tuhes that could be introduced, using gentle pressure, into the tracheas of 16~ children. Their patients' ages ranged up to 13 years, but the distrihution of patients in the various age groups was not specified.
MATERIAL AXD :\IETHODS 214 patients aged less than 6 years, who were to be intubated for general anaesthesia on routine operating lists were studied. The only other selection was the availabilit\, of the author to make the measurements. No patient with evidence of upper airway abnormality nor any patient in whom there was likelihood of re-gurgitatioll of ga~tric contents was included.
There were ] 41 males and .;{ females; !J:l patients wne onc \'car of age or less and llH were more than one \'car of age. The age of the \(mngest patient was two weeks. Endotracheal tuhes made of poln'inyl chloride (Portcx)t were used. The tube sizes indicated the internal diameter in millimetres. All patients wen' paral\'Zed with one mgjkg of suxamethonium, :lOO-iOO micrograms/kg (If d-tubocurarine or :W() microgramsikg of alcuroniul11. As in the stud\' by Chodoff and Helrich (19{ii) the size of tube which could just genth' he passed was recorded, and confirmed 1)\' the inabilitv to pass a larger tuhe. The Imtients were 'thcn intubated with a smaller tuhe than the largest one which could be passed. From tillle to time representative tubes in each sizt' used were passed through a french gauge measuring card to check the external size, until at least fin, tuhes in cach size had bt'en checked.
The patient's sex, age, date of birth, weight, height and the date of operation were recorded. The weight was that recorded by the nursing staff in the hospital wards; the height was either recorded in the wards by the nursing staff, or b\' crown to heel measurements made in the reco\'ery ward after operation. Surface area was estimated from the nomogram of Crawford, Terry and Rourke (19.:50) .
The measurements were correlated with age, weight, height and surface area using the statistical methods of Documenta Geigy (1962) . This was done for the whole series of 2] 4 patients, and separately for male patients, for female patients, for those up to one \'Car of age and for those over one year of age. Computations were performed by a Univac llOS computert. The distribution of patients in whom a particular size tube was the end-point were analyzed with regard to age, weight, height and surface area.
RESULTS

External Size of Tubes
These results are presented in Table 1 , which shows the external circumference in mm (french gauge) which was equivalent to each tube size as defined by internal diameter in mm. 
Relation to Tubes Used During Anaesthesia
In the majority of cases an endotracheal tube two sizes smaller than that which would fit into the trachea was used for anaesthesia. This provided a satisfactory airway and allowed a small leak around the tube when the patient was being ventilated. In only a few patients was the tube used one size smaller than the largest to fit.
Correlations
There was a significant correlation (P<O ·01) between the size of tube and the age, weight, height and surface area for all patients, for male patients, for female patients, for those up to one year of age and for those over one year of age.
The correlation coefficients are presented in Table 2 together with those of Chodoff and Helrich (1967) . The correlation coefficients were similar for males and females and the infants and older children, the variations probably reflecting only the differences of numbers in the groups.
Variation
In Table 3 the mean age, weight, height and surface area of the patients in whom each size of tube was the largest that could be fitted are presented, together with the standard deviation and range. The range in each group was wide, especially in those in which there were large numbers. In six instances one patient at the extreme of the range was responsible for that end of the range for age, weight, height and surface area. In only some of these did the measurement differ from the mean by more than two standard deviations.
Comparisons
The results were compared with those of Chodoff and Helrich (1967) and Butz (1968) by calculation from the regression equations. These data agreed quite closely with each other and are not presented in detail. The regression equations are presented in Table 4 . Calculations made from the regression equations for males and females separately do not differ appreciably from these and the figures are not presented.
DISCUSSION
I t would be useful to have a guide to the normal range of sizes of tubes that may be introduced into the larynx in children in the younger age groups to compare with patients with abnormal narrowing (Steward 1970) . Un- fortunately, the results presented here do not provide this. The standard deviation around the mean and the range of measurements of age, weight, height and surface areas of each patient who accepted each size of tube is striking, as are the wide confidence limits of the regression equations. This is in contrast with the conclusion of Slater, Sheridan and Ferguson (1955) who found only slight variation in a retrospective study of 3,956 cases. The data in Table 3 have deliberately been presented as the variation in children into whom a particular sized tube was inserted rather than in the more usual fashion. While it is convenient to think of the size of tube one would use for, say, a one year old child, there is a continuous variation In ages and sizes of patients, but the sizes of the patients, measurements made in patients with recurrent croup, in which some degree of congenital subglottic narrowing may be suspected, are unlikely to be helpful. The wide variation in the size of tube that may be passed has important implications in the management of artificial airwavs in intensive care. Common sense and a large body of experience (Allen and Steven 197~, McDonald and Stocks] 965) dictate that it is safer to use a smaller endotracheal tube than the largest which will fit, for prolonged intubation. However, recent demonstrations of the value of maintaining a psotive pressure in the airways in idiopathic respiratory distress syndrome (Gregory et al. 1971 ) means that the tube must fit sufficiently well to maintain this pressure. The data presented here do not tubes used increase in steps. For example a 5·0 mm tube was the largest which could be inserted in a 3t month old baby and in a child aged over 5 years; similar variations were seen in height, weight and surface area.
The sizes of endotracheal tubes used in the first twelve months of life in clinical anaesthesia range from 2·5 to 4·0 mm internal diameter. This is a more rapid increase with age than that in succeeding twelve month periods. Accordingly, the data was separately analyzed for groups under and over one year of age. The difference in slope of the regression equations, as reflected by the regression coefficients (B in Table 4 ) for age, weight, and surface area, but not height, is apparent.
The observations reported here were made on a group of children who had no evidence of abnormality of the upper airway. It seems that if there is such a wide variation in asymptomatic
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provide a guide to the sizes of tubes in the newborn because most newborn infants having surgery during this study were intubated without the use of relaxants and were not studied. It is our experience at The Prince of Wales Hospital that, in order to maintain continuous positive pressure either with artificial or spontaneous ventilation, we often have to use a tube one size larger than has been our previous practice. This tube can still be selected so that a small leak occurs around the tube during inflation, as recommended by Alien and Steven (1972) , but that the leak does not occur at the pressures of up to 10 cm of water which are required. I t is now our practice to use a 3·0 mm Portex tube for most premature infants over 1 kg in weight and to use a 3·5 mm tube if the leak prevents the maintenance of end expiratory pressure. These larger tubes are, of course, not used for endotracheal anaesthesia. 0'lS-0'24 0·lS-0·3S*t *0' 24-0' 4St 0·23-0·Sl*t *to·3S-0·75*t 0·50-0·!lSt *0' 6.')-0 . S4 -----s.d.: standard deviation.
* One patient is at an extreme of the range for all four measurements.
t The extreme of the range differs from the mean by more than twice the standard deviation.
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Hillard (1!)f)8) and Browne (1969) have drawn attention to the fact that the external diameter of endotracheal tubes can varv in a fashion not directly predicted by the internal diameter. The Draft International Standard for Tracheal Tubes (International Organization for Standardization, 1973) specifies labelling of tubes according to internal diameter, but fortunately' also requires that tubes of size H· 0 or less should be marked with the measured external diameter. Certainly the use of a tube with too large an external diameter in small children can he more hazardous than the use of one with an internal diameter a little smaller than the ideal (Alien and Steven 1972) .
